Hand, foot, and mouth disease (HFMD) is caused by enteroviruses, most commonly enterovirus 71 (EV71) and coxsackievirus A16 (CA16). In general, EV71 infection is more likely to induce severe complications and mortality than other enterovirus infections. The present study focuses on the molecular epidemiology of human EV71 strains in the Nanchang region of China in 2011. Overall, 651 specimens (throat or rectal swabs) were collected, and one-step reverse transcriptase-polymerase chain reaction was performed for analysis. Enteroviruses were detected in 62.2z (405/651) of the specimens. EV71, CA16, and other enteroviruses were found in 292, 73, and 40 specimens, respectively. Phylogenetic analysis of the VP1 region of the 8 EV71 strains found in the Nanchang region indicated that these strains belong to the C4 subgenotype. This study shows that the C4 subgenotype strain of EV71 was prevalent in the HFMD cases of Nanchang in 2011, and it reports the first incidence of adults being infected by EV71 in the Nanchang region. Thus, the surveillance of HFMD epidemiology and monitoring of HFMD severity should be continued.
Enterovirus 71 (EV71) and coxsackievirus A16 (CA16) are the principal pathogens of hand, foot, and mouth disease (HFMD). EV71 is of special concern because it is more likely to induce severe complications and mortality than other enteroviruses, and it has become endemic in Southeast Asia for decades (1, 2) . EV71 was first described in 1969 during an outbreak with central nervous system complications in California (3) . Since then, EV71 infections have been associated with several outbreaks with wide clinical manifestations, ranging from mild HFMD to severe neurological complications and death (4). EV71-associated HFMD outbreaks with severe central nervous system complications have frequently been reported, especially in the Asian-Pacific region (5, 6) . In 2008, an EV71 outbreak in China infected over 25,000 people and caused over 30 deaths (7) .
HFMD usually affects children aged below 10 years, and especially those aged below 5 years (8, 9) . Although both children and adults are at risk of contracting HFMD, few adult cases of HFMD have been reported thus far. In adults, the transmission of EV71 within households is common; however, the manifestation of EV71 infection is usually limited to mild illnesses (10) . During our 2011 HFMD surveillance of the Nanchang region, we encountered 2 adult cases of EV71-associated HFMD. This is the first report of adult cases of HFMD in this region.
The present study aims to understand the molecular epidemiology of human EV71 strains in the Nanchang region. A total of 651 throat or rectal swabs were collected from 651 patients with HFMD symptoms in 5 local hospitals from January 5 to November 23, 2011. Viral RNA was extracted from the clinical samples using the QIAamp Viral RNA Mini Kit (Qiagen, Hilden, Germany). Reverse transcriptase-polymerase chain reaction (RT-PCR) amplification was performed using the Qiagen One-Step RT-PCR Kit to amplify the VP1 region of the viral genome. Three sets of primers were used for amplifying a``universal'' sequence (EVU), commonly present in all human enteroviruses, and the specific sequences of EV71 and CA16 in order to detect human enteroviruses, EV71, and CA16, respectively (11) . The genes in the VP1 region of the 8 representative EV71 strains were amplified using the forward primer VP1-F (5?-aaaggatccggagatagggtggcagatgt-3?) and the reverse primer VP1-R (5?-gggaagcttaagagtggtgatcgct gtgc-3?). The products were cloned into the pMD19-T vector (Takara, Dalian, China), and subsequently subjected to bidirectional DNA sequencing (Invitrogen Corp., Shanghai, China). Figure 1 shows the number of cases of HFMD diagnosed each week from January 5 to November 23, 2011. Of the 651 samples, 405 (62.2z) were tested positive for enteroviruses by RT-PCR. EV71, the most prevalent agent, was present in 44.9z (292/651) samples, CA16 in 11.2z (73/651) samples, and other human enteroviruses (EVU-positive only) in 6.1z (40/651) samples. However, the prevalence of EV71 and CA16 did not differ by geographic location in the Nanchang region. The number of positive cases peaked in the middle of May. Two adults were found to be infected by EV71; 1 exhibited clinical symptoms similar to those of an adult with HFMD in Japan (12) . Of all the positive cases, 35.1z (142/405) subjects developed complica- Phylogenetic analysis of EV71 was conducted using the BLAST/FASTA program (http://blast.ncbi.nlm. nih.gov/Blast.cgi). The genetic relationship between the strains in this study and the reference strains was analyzed by the MEGA 4 software, using the genomic sequences of the VP1 region. The phylogenetic tree was constructed using the neighbor-joining method (Fig. 2) . The genotype analysis revealed that the EV71 strains of the Nanchang region belonged to the C4 subgenotype, commonly found in China in 2008, and that they varied distinctly from the strains reported by Liu et al. in 2011 (11) . On the basis of this study, the EV71 strains prevalent in the Nanchang region were found to be genetically similar to the C4 strains of EV71 prevalent in Fuyang, a neighboring city where the HFMD outbreak occurred in 2008 (7) .
In summary, the present study showed that in 2011, the EV71 C4 virus was the most prevalent causative agent of HFMD in children of the Nanchang region. The C4 strains have been circulating in China since 2008, threatening the health of children. Thus, more effective surveillance and highly targeted intervention mechanisms should be developed for the control and prevention of HFMD and enterovirus infections in atrisk individuals.
